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(54) ROUND IMPROVEMENT METHOD AND DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To finish a compaction 
construction method of an auger by one time execution 
work, to accomplish the function of a constructed 
structure by eliminating the fear of causing liquefaction, 
and to inexpensively and safely perform a ground 
improvement method with excellent working efficiency 
by reducing manhours. 

SOLUTION: An execution plant is introduced and set to 
the improving object ground, an infilling improving 
material 14 is inputted between an outside casing auger 
9 erected along the leader 6 and a thrust screw 18 
arranged inside, a high pressure fluid is injected, 
pressurized, and contracted toward the side from a 
delivery port 6 bored and formed in a tip part of the 
thrust screw 18, the infilling Improving material filled by 
injecting, pressurizing and contracting a flexible seal 
bag arranged in a packer type in the delivery port 6 is 

compacted and fastened, an underground pile according to design is created, the seal bag 24 allows 
relative rotation to a rod 18 via a co-rotation preventive mechanism, and is not damaged by being 
fixed by the frictional force. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Compress more firmly the amelioration material which pressed amelioration material fit in the 
improved foundation through casing, repeated the pressurization contraction after fluid high-pressure injection 
to injection refractories after the press fit, and was pressed fit all over this foundation, and **♦* binding is 
repeated. In the soil improvement method of construction which draws out the above-mentioned casing, an 
outside casing auger machine performs predetermined drilling. Subsequently The fill amelioration material 
supplied in this casing auger machine with the thrust screw inside this casing auger machine is discharged on 
the foundation. The soil improvement method of construction characterized by repeating a high-pressure fluid 
from the delivery formed in the point of this thrust screw to the discharged amelioration material, drawing out a 
casing auger machine up with discharge, and forming a subterranean pile all over the foimdation. 
[Claim 2] Compress more firmly the amelioration material which pressed amelioration material fit in the 
improved foundation through casing, repeated high-pressure injection pressurization contraction of a fluid to 
injection refractories after the press fit, and was pressed fit all over this foundation, and the diameter of it is 
expanded repeatedly [of**** binding ]. It is and an outside casing auger machine performs predetermined 
drilling, the equipment directly used for the soil improvement method of construction which draws out the 
above-mentioned casing — subsequently The fill amelioration material supplied in this casing auger machine 
with the thrust screw inside this casing auger machine is discharged on the foundation. As opposed to the 
amelioration material discharged from the inside of this casing auger machine through the flexible bag attached 
to the point of the thrust screw inside an outside casing auger machine to the discharged amelioration material 
Soil improvement equipment characterized by arranging this bag in the perimeter of the delivery of a rod in the 
equipment directly used for the approach which repeats a high-pressure fluid, draws out the above-mentioned 
casing auger machine with discharge, and formed the subterranean pile in the foundation. 
[Claim 3] Soil improvement equipment according to claim 2 which the arrangement to the rod of the above- 
mentioned bag is a seal type, and is characterized by being carried out to seal **. 

[Claim 4] Soil improvement equipment according to claim 2 characterized by arranging the above-mentioned 
bag through prevention-from-rotating-together equipments to a rod. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In this foundation improvement work, an indication technique is changed into a 
conventional GURABERU drain method of construction, a conventional compaction method of construction, 
etc. for liquefaction prevention or increase of the shear strength of the weak viscosity foundation, and the 
rigidity of the subterranean pile formed all over the foundation so that liquefaction prevention, the increment 
function of the reinforcement of a soft ground, etc. may be raised on the strength raises it remarkably, and it 
belongs to the technical field of the soil improvement method engineering whose diameter was expanded. 
[0002] 

[Description of the Prior Art] If a country is narrow, there is much gap forests-and-fields section and it is in the 
country of our country of special geographical-features conditions which are in the long coastline where ** also 
became intricate intricately as Hasama like conmion knowledge In order to restrict remarkably the Hirano 
section which can be used effectively for industrial installation not to mention a residence, therefore to present a 
deployment of the Hirano section concerned with it since the technique which reclaims land from or dredges a 
river, a lake, and the coast with gradually shoaling beach, improves a soft ground, and brings a deployment of 
land forward is old, it is developed, and practical use is presented with some of them. 

[0003] For example, although the sand drain approach, the GURABERU drain method of construction, etc. are 
put in practical use The troublesomeness of the construction to which the former performs landfill after drilling 
drilling all over the foundation, and a technique must apply a loading load on the occasion of reclamation of a 
subterranean pile weakens construction efficiency conventionally [ this / seed ]. The latter Since the 
effectiveness is confirmed only after encoimtering an actual earthquake, grouting to the foundation of the 
amelioration material by a chemical feeding method etc. came to replace. 

[0004] Although development presentation of JP,53-84310,A mvention, the JP,3-5516,A invention, etc. was 
carried out in order to ** and to use technical foundation improvement work conventionally [ these ], there was 
a problem which cannot clear fundamentally many problems which pushed and were shown in general 
altogether. 
[0005] 

[Objects of the Invention] The purpose of invention of this application uses as an offer plug the equipment used 
for the outstanding new soil improvement approach and this outstanding approach of benefiting the engineering- 
works technical field of the invention in construction industry, as it faces performing foundation improvement 
work in order to fully cope with many problems of soft groimds, such as the *♦** subsidence and skid 
destruction based on the above-mentioned conventional technique, and liquefaction, and silence is maintained 
on the occasion of construction. 
[0006] 

[Means for Solving the Problem] The configuration of invention of this application that makes a point ♦***♦♦ 
claim a summary along with the above-mentioned purpose In order to solve the above-mentioned technical 
problem, compress more firmly the amelioration material which pressed amelioration material fit in the 
improved foundation through casing, repeated the pressurization contraction after fluid high-pressure injection 
to injection refractories after the press fit, and was pressed fit all over this foundation, and **** binding is 
repeated. It is the soil improvement method of construction which draws out the above-mentioned casing, and 
an outside casing auger machine performs predetermined drilling. Subsequently The fill amelioration material 
supplied in this casing auger machine with the thrust screw inside this casing auger machine is discharged on 
the foundation. It is based on repeating a high-pressure fluid from the delivery formed in the point of this thrust 
screw to the discharged amelioration material, drawing out a casing auger machine up with discharge, and 
forming a subterranean pile all over the foundation. Furthermore, compress more firmly the amelioration 
material which pressed amelioration material fit in the improved foundation through casing, repeated high- 
pressure injection pressurization contraction of a fluid to injection refi^ctories after the press fit, and was 
pressed fit all over this foimdation, and the diameter of it is expanded repeatedly [ of binding ]. In using it 
for the soil improvement method of construction which draws out the above-mentioned casing directly, an 
outside casing auger machine performs predetermined drilling. Subsequently The fill amelioration material 
supplied in this casing auger machine with the thrust screw inside this casing auger machine is discharged on 
the foundation. A high-pressure fluid is repeated to the amelioration material discharged from the inside of this 
casing auger machine through the flexible bag attached to the point of the thrust screw inside an outside casing 
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auger machine to the discharged amelioration material. With discharge Make to have arranged this bag in the 
perimeter of the delivery of a rod into other bases, and it is **(ed). The technical means with which the 
arrangement to the rod of the above-mentioned bag is a seal type in that case, and it is made to be carried out to 
seal and the above-mentioned bag was arranged through prevention-from-rotating-together equipments to 
the rod are provided. 
[0007] 

[Function] ** and it faces performing the new retrofitting of invention of this application. To the improved area 
of opposite Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne., from an outside casing auger machine, 
perform drilling of predetermined depth on the foundation and predetermined fill amelioration material is 
supplied to it from a upside auger machine. The drilling in which the fill amelioration material with which it 
was filled up from the hopper between this thrust screw and the outside casing auger machine on the thrust 
screw shafted in the casing auger machine was formed on the foundation concerned is minded. While 
discharging all over the foundation, carry out ♦*** restoration compulsorily by the thrust screw plate of the 
point of the thrust screw concerned, and the thrust fin of an outside casing auger machine is made to perform the 
drilling concemed, and it **. High-pressure fluids, such as air and water, are fed to predetermined timing with 
the predetermined SUl bell joint linked to the upper part of the rod of an inside thrust screw, the business which 
blows off from the delivery established in the point of this rod, and is made to perform the regurgitation of the 
high-pressure fluid concemed below the level of an underground water in that case, and surrounds the delivery 
of a rod ~ a packer type — or So that it may hang at the tip of a rod A gummous sheet material, the textiles made 
from an aramid fiber. The textiles made from a high intensity polyethylene fiber {for example, Dyneema 
(trademark) by Toyobo Co., Ltd.}, The textiles made from PBO (poly para-phenylene benzoscrew oxazole) 
fiber {for example, ZYLON (trademark) by Toyobo Co., Ltd.}, The elastic sheet which has flexibility, such as a 
web material which consists of the textiles of natural fiber hemp material etc., as a balun-like bag The bag to 
which resin coating for raising watertightness and airtightness was performed is used. The foundation of the rod 
of a lower thrust screw, or in fill amelioration material Penetrating, Or in case it pulls up, friction with the 
foundation fill amelioration material concemed is fixed. As a regurgitation device, have ring-like a steel band 
and a gummous band in dual stmcture etc., and a gap is prepared so that corotation may not arise. Heighten the 
prevention- from-rotating-together effectiveness, perform only a discharge-pressure nectar binding operation of 
the bag concemed, and damage on the bag concemed by prevention from rotating together is prevented. 
Strengthen **** binding with which performed in cycle by the frequency of meantime inside and outside, and it 
was filled up all over the foundation, and since it is the constmction to which carry out the regurgitation of the 
high-pressure fluid to repeat, and prevention of liquefaction etc. minds the operation by 1 time of the spiral 
plate, or the spiral fin Depth and the noise are prevented, constmction is performed statically, the public 
nuisance over a circumference environment is also prevented, and foundation improvement work is made to be 
carried out to high efficiency by low cost. 
[0008] 

[The gestalt which invention tends to carry out] It will be as follows if the gestalt which is going to carry out 
invention of this application is explained below with reference to a drawing as a mode of an example. 
[0009] In addition, since [ each ] it has deformed, each illustration mode of an illustration mode does not 

correspond correctly. 

[0010] moreover, although an illustration mode is a mode which performs a GURABERU drain as foundation 
improvement work to a soft ground, the fill amelioration material in a GURABERU drain comes out not to 
mention being applicable to all amelioration material, without restricting to sand, grit, a cmshed stone, ballast, 
the piece of concrete, and industrial scrap wood. 

[001 1] It is the plant used for methods of constmction, such as a GURABERU drain with general 1, in the 
example shown in drawin g 1 . The reader 6 set up by the predetermined low part of the improved foundation 2 
from the head of the tmck 4 of the crawler 3 by which the carrying- in set was carried out has a set-up condition 
held by buckstay 5. The sheave section 8 prepared in the crowning of the reader 6 concemed with the hung wire 
7 is minded through the winch which is not illustrated. While having and upper-**(ing) the screw fin 10 for 
drilling on the periphery of the outside casing auger machine 9, it has the hopper 13 of the fill regurgitation, and 
it is made to carry out discharge restoration of the fill regurgitation 14, such as sand, grit, a cmshed stone, 
ballast, a piece of concrete, and industrial scrap wood, inside this casing auger machine 9. 
[0012] In addition, the deliveries 16 of the high-pressure fluid from the SUI bell joint 1 1 currently drilled by the 
point of the thrust screw which the screw fin 10 of the casing auger machine 9 is given to Mr. mb lump for 
drilling, and is shafted in the following ♦* casing auger machine 9 are a groundwater level and a mode common 
to each example which it ** and is shown in the constmction plant 1 of the drawing 1 concerned, and below **. 
[0013] First, it sets in the first example shown in drawing 2 thru/or drawing 5 . It has stopper flange 18* and 18" 
up and down through 3. the rod 18 which it has a thmst screw (not shown) at a tip at least in the inside side of 
the above-mentioned casing auger machine 9 - predetermined ~ The delivery 6 is established in the middle 
predetermined part of stopper flange 18' 18". the core - the path 20 of high-pressure fluids, such as air from the 
SUI bell joint 1 1, and water, - having - this - Between this path 20 and a rod 18, a cylinder 19 is fitted in free 
[ rise and fall ], and they are this level difference section and stopper flange 18'. In between, the spring 21 is 
infixed. 

[0014] In the mode which carries out injection pressurization contraction of the high-pressure fluid 22 shown in 
drawing S from a delivery 6 from drawing 2 to the restoration fill amelioration material 14 directly First, the 
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screw fin 10 is minded with the outside above-mentioned casing auger machine 9. Drilling 15 is drilled, the fill 
amelioration material 14, such as sand, grit, a crushed stone, ballast, a piece of concrete, and industrial scrap 
wood, is supplied from a hopper 13, and discharge restoration of the fill amelioration material 14 is carried out 
all over this foundation with the rod 1 8 of the thrust screw of the inside shafted to this casing auger machine 9. 
The high-pressure fluid 22 from the delivery 6 which shows this condition to drawing 2 is in the condition that 
the cylinder 19 has closed the delivery 6 with the spring 21 in the condition that injection pressurization 
contraction is not carried out. 

[0015] Feed a high-pressure fluid from the SUI bell joint 1 1, and carry out the line of the cylinder 19 to a spring 
21, and it is made to raise it. Subsequently, subsequently it is shown in drawing 4 — as — this cylinder 19 — 
stopper flange 18' up to ~ Injection pressurization contraction is carried out to the fill amelioration material 14 
by which was raised, opened the delivery, carried out the high-pressure fluid 19, and discharge restoration was 
carried out as a high-pressure fluid 22 from the delivery 6^**^*^* binding is carried out in this fill amelioration 
material 14, injection pressurization contraction is carried out and before-it-happens prevention is carried out in 
generating of liquefaction. 

[0016] And inverse rotation of the rod 18 of a thrust screw is carried out, delivery closing is changed into the 
condition which feeding of the high-pressure fluid 20 is stopped from the SUI bell joint 1 1, and shows in 
drawing 5 at the same time it performs predetermined span raising with the casing auger machine 9, the 
injection pressurization contraction to the fill amelioration material 14 is suspended, and the back flow from the 
delivery of fine sand or a silt is prevented. Thus, it repeats carrying out **** binding directly from the rod 18 of 
a thrust screw by injection pressurization contraction of the direct high-pressure fluid 22 to the fill amelioration 
material 14. Injection pressurization contraction is directly minded for the fill amelioration material 14 by which 
discharge restoration was carried out from the rod 18 of a thrust screw with the high-pressure fluid 22, **** 
binding prevention which carries out **** binding can be aimed at, and ************ and foundation 
improvement work can be managed with one discharge restoration of the drilling fill amelioration material 14 
by the liquefaction prevention phenomenon by one construction. 

[0017] in addition, the **** binding effectiveness by direct injection pressurization contraction of the high- 
pressure fluid 22 to the fill amelioration material 14 by which discharge restoration was carried out shows up 
not to mention spreading also in the upper part or the direction of slant, and the three-dimensional binding 
effectiveness being exerted only on the medial surface of the fill amelioration material 14 with which it filled 
up, and there is, it restricts and the effectiveness over the void of the underground water of the liquefaction 
prevention effectiveness is size very much. 

[0018] and the injection pressurization contraction timing of the high-pressure fluid 24 from this delivery 6 
comes out not to mention being carried out intermittently by arriving at the bottom dead point by the spring 21 
of the cylinder 19 at the time of a rise of the rod 18 of the thrust screw shafted to the casing auger machine 9 and 
its inside, and blockading a delivery 6. 

[0019] Next, the thrust fin 23 is the mode it was made good [ the 2nd example shown in drawing 6 and drawing 
7 / the discharge charging efficiency of the fill amelioration material 14 / a mode ] for the rod 18 of the thrust 
screw shafred inside the outside casing auger machine 9 in as big a pitch as the bottom. A sheet material 
gummous to the rod 18 of the lowest edge bottom of this screw fin 23, The textiles made from an aramid fiber, 
the textiles made from a high intensity polyethylene fiber {for example, Dyneema (trademark) by Toyobo Co., 
Ltd.}, The textiles made from PBO (poly para-phenylene benzoscrew oxazole) fiber {for example, ZYLON 
(trademark) by Toyobo Co., Ltd.}, It is equipped with 24 (resin coating for raising ****** and confidentiality to 
these textiles if needed is performed), such as a web material which consists of the textiles of natural fiber hemp 
material etc., as a bag in packer as a completion seal. Carry out a delivery 6 in between, are equipped, and with 
the high-pressure fluid 22, although the elastic seal 24 is possible to wearing, to it, injection pressurization 
contraction It is bound to the appearance to which a rod 18 and prevention from rotating together are performed 
with the steel ring 24, it is fitted in so that the band 26 made of rubber may have a minute gap and can corotate 
freely to this steel ring 25, and it is equipped with the elastic seal 24. 

[0020] In the example concerned Like the above-mentioned example, with the rod 1 8 of an inside thrust screw 
Discharge restoration of the fill amelioration material 14 is carried out to the interior in the foundation 2, 
injection pressurization contraction of the high-pressure fluid 22 is carried out from a delivery 16 from the SUI 
bell joint 1 1 to predetermined timing, and injection pressurization contraction of the elastic seal 24 is carried 
out. This seal bag 24 is carried out, if expansion reduction is carried out, **** binding of the fill amelioration 
material 14 by which discharge restoration was carried out to the perimeter in this exhaust nozzle 6 that carries 
out expansion reduction will be carried out, the filling factor of neutral stress will be decreased, and liquefaction 
prevention will accomplish effectively by one foundation improvement work according to the **♦♦ binding 
effectiveness. And if this elastic seal bag 24 plans the antisuckback of fine sand or a silt, in the timing of 
the insertion pressurization to the fill amelioration material 14 of this exhaust nozzle 6 will be planned by **, 
and damage will not be received at all, and exchange of the elastic seal bag 24 will be easily enabled for the ring 
21 and band 26 of prevention from rotating together by dissociation of the bolting screw 27. 
[0021] and the casing auger machine 9 and the rod 18 of a thrust screw are drawn out by the predetermined rise- 
and-fall span, and it is carried out, and **** to the next subterranean pile construction. 
[0022] In addition, the elastic seal bag 24 has sufficient flexibility and sufficient elasticity. 
[0023] Moreover, although a gap is generated between the fill amelioration material 14 in case this elastic seal 
bag 24 contracts, fall restoration of the fill amelioration material 14 of the upper part is carried out in the gap 
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concerned, and **** binding accomplishes by injection pressurization contraction of a next high-pressure fluid. 
[0024] In addition, although the elastic seal bag 24 will be in the fill amelioration material 14 and the fixed 
condition with which corotation was prevented, and relative rotation was permitted, therefore it filled up with 
the ring 25 and the band 26 of a prevention-from-rotating-together device and damage etc. escapes, when there 
is a possibility that wear and damage may arise by construction repeated with time, of course, it is what is 
suitably exchanged by the worker by bolt screw exchange. 

[0025] and when damage seldom wins [ the elastic seal bag 24 ] popularity by temporary construction like **** 
As the mode which do not arrange in packer to the delivery 6 of a rod 18, but *♦ is also made to hang at the tip 
of a regurgitation rod in cantilever, and is prepared as a bag is shown in drawing 8 , are possible. Namely, as 
shown to (**) of drawing 9 , {**), and (Ha), ^e prevention-from-rotating-together device 25 as well as tiie 
above-mentioned example is minded at the tip of the rod 18 of the thrust screw shafted inside the outside casing 
auger machine 9. The same elastic seal bag 27 as the above-mentioned example is made to hang free 
[ expansion reduction ]. First, the subterranean pile which makes it the reduction posture of the seal bag 27 
concerned, and it inserts into drilling 14, and the interstitial water of fill amelioration material is decreased, and 
carries out liquefaction suppression is made to form, and the rod 18 of a thrust screw is pulled up for the casing 
auger machine 9 to fixed timing. At this time, as shown to (Ha) of the drawing 9 concemed, the elastic seal 27 
of a bag will be in a reduction condition according to the force by the pushing concerned, and the force with the 
fill amelioration material 14 by which extrusion restoration is carried out, there is no resistance in raising and 
the resistance by fiiction with that amelioration material 14 by which a fill is carried out does not have a failure 
in it in any way. 

[0026] About the supply discharge device of a high-pressure fluid over the elastic seal bag 27 which it **(ed) 
and the cantilever type concemed hung As shown in drawing 10 , they are the high-pressure fluid feeding 
discharge path 19 and 29' in the rod 18 of this thrust screw. Prepare in a double tube type and the discharge path 
30 is suitably comected to a bag filter etc. As the feeding path 29 is shown in drawing 1 1 , a rotary valve 30 is 
formed free [ closing motion ] free [ rotation ]. It considers as grain 31' of the letter of a block which divides the 
continuous high-pressure fluid 31 in intermission during supply, 31', and 31', and is this rotary- valve 2' during 
cutoff When m^ng it rotate, changing into a closing condition and carrying out supply initiation of the high- 
pressure fluid 3 1 again, it is made to open, as shown in an upper case. 

[0027] It also sets like, thus, the voice of drawing 8 which hung the elastic seal 2 to the point of a rod 18 by 
carrying out at the cantilever type ~ Although the **** binding effectiveness by the same injection 
pressurization contraction as the arranged elastic seal 27 which was substantially shown in above-mentioned 
drawing 6 and drawing 7 is expected and functional destruction by liquefaction of a subterranean pile etc. must 
have been performed It can be chosen with the description of the improved foundation, the property of fill 
amelioration material, etc. any of the example shown in drawing 6 , drawing 7 , and drawing 8 are adopted. 
[0028] Moreover, in the above-mentioned configuration, it can be used alternatively and various modes - it can 
attach in both sides at the point and the halfway section of a thrust screw of the one inside — can be adopted. 
[0029] and which voice ~ the operation effectiveness of**** binding by a high-pressure fluid carrying out 
injection pressurization contraction from a delivery, even if it depends like ~ not only the side but the slanting 
vertical direction — the amelioration region of the whole subterranean pile developed since it appears in three 
dimensions also in any, and the whole foundation - setting ~ the liquefaction prevention effectiveness ~ 
homogeneity ~ and the liquefaction inhibition effectiveness shows up in one soil improvement construction 
construction, of course, about the fill amelioration material used, it comes out not to mention the ability of the 
sand used for a GURABERU drain etc., grit, a crushed stone, ballast, the piece of concrete, and not only 
industrial scrap wood but all amelioration material to use. 
[0030] 

[Effect of the Invention] As mentioned above, according to invention of this application, though a compaction 
method of construction is used by amelioration construction of the foundation, since **** bindiag is ensured, 
whenever predetermined functions, such as a superstructure, are maintained constantly and liquefaction arises to 
the subterranean pile developed all over the foundation concemed, the outstanding effectiveness that foundation 
improvement work does not need to be performed every is done so. 

[0031] The outstanding effectiveness by which construction precision is done also for ** to homogeneity in all 
fields as a design since appearance of a liquefaction arrester can be managed with one soil improvement 
construction is done so. 

[0032] Moreover, in order to feed through SUI bell joint to the delivery which prepared the high-pressure fluid 
in the rod of an internal thrust screw and to do **** binding by injection pressurization contraction, since ** is 
also perform at the point below the level of an underground water, the vibration or the noise by the vibration 
hammer do not arise, but construction is perform quietly and the outstanding effectiveness do not do the bad 
influence by vibration, such as noise pollution, around construction is do so. 

[0033] Moreover, in order to say that attach/detach can do smoothly the elastic seal bag hung at the packer type 
or the tip around the delivery to the fill amelioration material by which discharge restoration was carried out, the 
effectiveness that damage by fixing etc. does not arise is also done so. 

[0034] Moreover, the diameter of the subterranean pile developed all over the foundation does not spread more 
than the path of steel pipes, such as a rod installed all over the foundation, and since amelioration material 
fastens and is fully hardened, it may be unable to expect bearing capacity, and it is effective in the ability of the 
subterranean pile by the compaction method of construction to develop a residential area certainly as a design. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_eije 6/2 1/2006 



JP,2002-188137,A [DETAILED DESCRIPTION] 



Page 5 of 5 



[0035] Moreover, the subterranean pile developed by invention of this application can be developed using more 
various amelioration material than the ingredient by the conventional method of construction, and is effective in 
becoming possible about reclamation of the subterranean pile which the path fastened greatly and hardened 
rather than the conventional subterranean pile. 

[0036] Moreover, the ingredient of the bag to be used also has the advantage of not damaging easily according 
to a prevention-from-rotating-together device, also by the improvement of a rod also according to strong 
frictional force and the frictional force to generate by being the structure which piled up several fiber with 
strong endurance to the jet force and frictional force of a fluid. 

[0037] Moreover, in order to maintain that the spiral plate is always suitable in the predetermined direction in 
spite of rotation of a rod by using a prevention-from-rotating-together device, it is effective in raising the 
endurance of a seal bag as a result. 
[0038] 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing L] It is the ** type outline partial cross-section side elevation of the construction plant of invention of 

this application. 

[Drawing 2] It is the half section Fig. of the jet condition only by the delivery which does not equip with a bag. 

[Drawing 3] It is a half section Fig. in front of the regurgitation. 

Prawing 4] It is a half section Fig. just behind the regurgitation. 

[Drawing 5] It is a half section Fig. in front of regurgitation termination. 

[Drawing 6] It is a **** partial half section Fig. 

[Drawing 7] It is a **** expansion half section Fig. 

[Drawing 8] It is the partial expansion side elevation which equipped with the bag at the tip. 
[Drawing 9] It is the image Fig. of a compaction process with the bag hung at the tip of a rod concerned, and 
(**) is [ (Ha of (**) before bag expansion) at the time of bag expansion ] an outline cross-section side elevation 
at the time of bag contraction. 

[Drawing 10] It is the sectional view of the condition of supply discharge of a **** high-pressure fluid. 
[Drawing 11] It is the operation mimetic diagram of a **** loader bulb. 
[Description of Notations] 
2 Improved Foundation 

14 Amelioration Material 
9 Casing 

22 High-Pressure Fluid 

18 Rod 

15 Drilling 
6 Delivery 

17 Bag (Elastic Seal) 

19 29* Path 
6 Reader 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-biii/tran_web_cgi_ejje 6/21/2006 



